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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new glucose dehydrogenase and a gene encoding the 
dehydrogenase and to provide a method for using the dehydrogenase. 

SOLUTION: The glucose dehydrogenase is produced by culturing a transformant transduced 
with an • subunit gene of glucose dehydrogenase isolated from Burkholdeia cepacia JCM2800 
strain, JCM2801 strain or their strain in a medium and collecting the glucose dehydrogenase 
from the medium and/or the cell body of the bacterium or the transformant. 
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f»*«lJ 7M*;i'f l J7-t/<>'7JCM2 8 
0 0*XliJ CM2 8 0 1*£Jgtti>|Cig*U. I^JgifeX 

2ft. 

[f»3Ul2] ^*;i-fll7-tAi'7JCM2 8 
0 OttXttJ CM 2 8 0 1 «IC«tr)TS±*n»*^ 

[»*J3 3] JUT© (A) (B) IC^-T^WC 

(A) E?'J#^2Xtt4<DT5y|8E^wr*jJ'>/'? 

(B) E?'J*^2Xtt4©75yKIE?iJICfct%T. IX 

[fl*l54] JUT© (A) Xli (B) <D^>yt^H$ 

(A) E?'JS^2Xli4<DT$y»iE5ijS:Wr*^W< 

(B) E?iJS^2X(i4©7S/KE?iJ(CfclvC. IX 

[»*JS5] JUT© (a) Xli (b) CitDNAT 
*Sfl|jfcJS 4 EK© D N A. 

( a ) E?U«^ 1 Xli 3 IClEtE©Jg«Eyij£*rr * D N 
A. 

( b ) E?!l«^ 1 X(i 3 ICE«©ffiSE?y<h;* h 'J >i> 
x>hfc*#TT/vf:7'y^Xu fr^>. *>a-X 
«4**j£tt£Wr-5*:w^Jt£a- \tf 5 d N A. 

[»*J»6] »^«4Xtt5«cEK©DNA*#Wr 

[»*JS7j M5fcJ34Xli5lcE«©DNAXIi»* 
«6EtE©»lM.^*-TJB*lEl*5n*:JBJttg» 

[»#«8] »^«7EKOJEHiE«6<**Je«UT. 
WE D N A ©58Stgtt£ OT^m 

a. 

[»#« 9 ] E?'J»^ 1 X(i 2 ©J£SE?iJ©-gflXli 
£ffl£#t^J3*U*^K£:/P-7' < fcGT, «S^«5 

osfefe^DNAo/w^y^tf-i >n>*m\ ire 

# U * * 1>*J- K £«l5ltt£*r*-.5E?y©WS&£*ai*- 
10 00 1 ] 



Bt**»jfc. PliMl*a-Hr-5DNA. |aj»j(|$a- 
Kr«DNA*dWr*ffl*it^^-. pug**./*? 
*-T««B*S4i>fc*fn0IM*. S^HiFE>B»e*{* 
Xtt?^»iE*»*1ft*fflt^^a-^«t7kJI5»JRfl5 

[0 0 0 2] 

[&*©««] ^so*Kic*tuT^RMicsjtr-sB 

o-c**^a-x-fe>-y-ii. SlcEfcttireaisg*;* 
*-£-©*;££*iJffl Lfc£II©WJ5E#S&A,lcm>nTO 
•5. *IAtf*MUa-;*-fe>tm. 1962*(CC I a r k t 
Lyons C«fcr>T40l,a-;x**->$r— tftBtft^ti 

(L. c . Clark, J. an 

d Lyonas, C 'Electrode systems for continuous monit 
oring in cardiovascular surgery. 'Ann, n. y. Acad. Sci. 
105:20-45) ^««JlCSnXJU3fc, Kl40*(S <£©!!*£ 

[0 0 0 3J c©J:?(c, *MUa-x* >-y-ic #mt 
?C<t(i. B^^Ua-^JU^KDtltttSJtU^Ufc 

[0 0 0 4] UfrU. SOtO-X**->y— ±e 
©«*£.* y y h*WLTCx*Sil. tfliUiSSKfc©!? 
V€Stt. «£ISSlCE»&<£5£l^ra , JH't>*rUTO 
*. -?r. ^3-x*+->^— bfjy^idi. ^a- 
x»i*«im (jut, r^a-x^t KP^-tfj 
Xli TGDHj <tfc03) *fiJfflU^^Ua-x-b>-y-<o 

S+ITO*. «*(i. rt^ (Bacillus) ISfiB*©^ 
^a-X^t HPy^— tf (EC1. 1.1.47) RV*iJ7h 
ay** (Cryptococcus) SftjR^ua-x^t h'a-y 
+-* (EC1. 1.1.119) #*0£>tlTU.5„ glJ^OD^Ua 
-^ftKDyt-t (EC1. 1.1.47) li, /J-D-^U 
=J-A+NAD(P) + -D-a-SOUa/^ h> + NAD(P) 
h^H+©Kj££ttJrr-5»J!ST*y, ^©^/Ua-X 
?tKP^-tf (EC1.1. 1.119) (i. D-^Ua-X 
+NADP+ -^0-«-^a;7^ h>+NA0PH + H+<OS 
*64*lJ«-r*BjRTfty. HfriSLfca^1jJS3|5©^;Ua 

e»^ua-x?tKpy^— tftt, ajgitv^Kosi? 



[0005] ua>u «*e*&*i*aou3-.xxfcK 
°^-*b. is^aaoieasrgijfco-;*. 

a<hUT. ^Ao-***^— K^^a-^ft K 
[0 0 0 6] 

can. seffiic^ar*. ast^y^oDssaa©!? 
»*af«Kny;ua-*?*fc Kny^-- -feW. 7ju** 
^rU7I©at«| ^Ut'UT • -fe/ti/7 KS1 

») C£r>T£a$ftT0.5C<»:£jt.ajl,T0.5 (t#g| 
2000-332085 2000-35710 
2§. R«20 0 1 -2 7 8 6 8 3 2§. PCT/JP 
0 1/09556) „ 

[0 0 0 7] ^^Wf'J? • -teA->7 K 

[0 0 0 8] 

[0 0 0 9] •ffctaS. *3E«WttfelT©tfcUTfe.5. 
(1 ) JJlrffcJlrTVT - t/<x7J CM 2 8 0 0t*X 
ttJ CM 2 8 0 1 *£«U«!lcig«U HlSlfeXtt/Stf 

SyE»±aiB<*a> e, sou a -xa*a8a£sii*-r * c 
t *i$a<t r *$ou=> -^jutTkJR 

(2) 7WMf'J7-t/V>7JCM2 8 0 0»X 
ttJ CM 2 8 0 1«lC<fcoT«^$n^-5^Ua-^.«i 

(3) JUT© (A) Sfcfi (B) iC^-T^Wt^H. 

(A) EyJ#^2Xli4075yHiS5.J«:Wr*^>A 

f a. 

(B) E?iJS^2XJi4<D75yKieyj|Cfcl^T. IX 

«aao7 s y Ksss^aa, a*, xiittaos 
tifc75y»E5ij^wu. ^o. ^;m-^a*aaa 

(4) JUT<0 (A) XI* (B) (D*>/<*K£3-h**- 
5DNA. 

(A) E5iJ»^2X«4©7 5/KE5'J*Wr*^>/'« 

*a. 

(B) E5"J»^2Xtt4<D7SyKE?"J»C*5txT. IX 

tta»<075ya«8^«», ffA> X i*#jp$ 



s > «M2 003-274964 

(5) JUT© (a) Xli (b) IC^-TDN AT** (4) 
ICK«CDDN A. 

( a ) Eflia* 1 Xli 3 ICEK*>Jg8E*j£*r-f -5 D N 
A. 

( b > i xi* 3 icieaoasEfut^ mj>v 

flttTkajStt^WT-S^ Wt4> a - * D N A. 

(6) (4)Xtt(5)ICl5KODNA$#Wr*l§a^^^ 

( 7 ) (4) Xli (5) (CI5K© D N AXIi (6) tOtga*.^* 

(8) <7)(CEKCD»SBIEatt£lgai.T, buEDNA 

( 9 ) E*US^ 1 Xli 2 OJfiSEyjO-SXIi^aJ*^ 
DNACD/W^'J^-fef-: >a>*m*. j^E* .J * >> 

u-*?- k <t ffl^iis *E?ij©sa*aajr * c t & 
*#a<h-r*. ^=i-^»i7kaaa*ff»-r-5a^iftoD 

[0 0 10] 

[fewoaagojBug] jut. *56w*^tni(csttwr-5. 

n Collection of Microorganisms, JCM) lZ&nt£t\T 
^Z>Z7)\,9*)\,TrV7 • -fe/^>7JCM2800»fc<fctf JCM28 

[o o i 1 ] < i >*5ew©^a-*aji*jRBa 

*3BW<DGDHfi. ZM^ttUT'iJ 7 • -fe/V>7JCM280(M* 
XliJCM2801*£igil!slcig*U PliglfeXli/SatHliE 

£#T#*. BuElSifeiLTIi. ffl^^$Ra«ife. 

lia^fcisaag. aa*. aaaa. *ou=j-*sEiic 
ne.^^ttH^i'^^oigift^ife.n*. Ka«<t 
I'Tii. »ftT**t)Oiit\m©«!ia , t)fiJffl-r*. n 

^ife»tv*. aajstuni. b«x+^. a*x+ 
simi+xa, 3->^^-<- 

aoaa<t^«ixttcne» ufc«ja*tfijffl-c* 
aaatuxii. a-au>aa. 7n->0A, * 

*. *fe^fiic«jcTaro±agEttBjR4sic^g^s. 
a^ffijsttsj^i'^-jjja^j^ * >s*igt6ic>8jra-r 
[0012] isa©?B«ii. >sf*iaaTfcH<*Jsa-c* 
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10 0 1 3] m*±&Vl+S!>Z[.\l*m#tt\tiim<t><DGOH 

ta*tM* c <t ic «t ^> -ami*-* c t #-c* 

[0 0 1 4] *BJ5<DjSttli. ^JBCDGDHOiSISailSi: 

fi;*{DiolCbT»IS-r-5C:i:*<T*-5. 594/xM<D1 - 
> ht->7ity» h^7i- h (mPMS) fcj;tf5. 94 
mM<32. 6-y^OP7i/ -*-f > H 7 x J -)\, (OCI P) 
*#t»'10i*'J "J -7 AtiMrft ( 0 H7. 0) IC. BJRHH 

'O+a'S-h-r*. »Jt3tSft$ffltNTOCIPO5600nm 

[0 0 1 5] (S). *8H*&f*. 7****f'J7 • "tr 
/*>7 KS1»*<ffi±^-«GDHIi. B^lZjK /Sit 

5%. attT'OL-.y hliJ|ia-c<>GOHjgtt*^-r. 
[0 0 1 61 7Jlf***7*U7 • fc/t->7 KS1tt#g£ 

©a7cSfe#TT<0 S D S - # "J 7 £ 'J )V7 5 K^Mtft 
j*»IC*5t\T. 6 0 k D a £5*^ «#|43 k Da 

<3> T SK gel G3000SW (Jfcy- (») «) 

« 3 8 0 k Di&TpT. 

®WSJ&U : 4 5«C#i5 (Tris-HC!«{ 
58, p H 8. 0) . 
[0 0 17] a-y-yar-y h*l*Ttt. 

fti*«llCtel\T. 6 0 k D a £5Ft-. 

©SSJSI&SSE : 7 S'Cttifi (Tris-HCI« 
*». P H 8 . 0 ) . 
tOOl 8] jfci$-r-5<fcpfC, :7Vl^*,/UxiJ 7 • -b/r 
*>7JCM2800ttXliJCM2801 KSIfliOGDHa-y-yzL 

itltt. IstttfivT. JCM2800»XllJCM2801»fi. KS1 
ttiaftlbfettROGDH^g^r-SCi. ^GDHIiKSia 

tOOl 9] JCU2800«&tfJCM2801tt<Dg±-r -SGOHa 



* u . mmn 2 xi* 4 ©7 s y ke&uc&i* 

T. 1 Xli«»<D>*Sx'KSSX;Wl&. If A. X 

ttma <s n/t 7 5 j ke?u & mr %> 9 wt* rt* o t 

*>«fclV, (Si. iH5"JS^2S^4lcii. E?iJS^isaC3 
OlfiSEyiJ (c±^T3-H$nf**7Sy KE?'J£^ u 

(i. 1~1 OS. »*U<«1~5<1. «(C»*U<(J 
1 ~3ilT , £>-5. 

tO 0 2 0] ±E**WOG0Ha-y-yzL- •> Hi. WX 

t0 0 2 1 ] <2>*£uqcDDNA 
*fSW<DDN Ali. «^.(iyjU;>7jx;U7=iJ7 . 7 
JCM2800«XliJCM2801«^e»Ut?i|-r-5C<»:X)<T*-5. * 
5IW<DDNA(i. *JgW*SSfi£*-.5iag|C*50Tli. y 
***tf'J7 • •b/'<v7JCM2800»5UiJCM2801«<DSfe 

tf. Eyjs^i &ac2ic^ria«Eyij*wr-5y7-fv 

-£fflO. 7^/WJ7--l:^->7 > e>J*(iJCM280 
<M*X(iJCM2801 »<D*fef* D N A ^filHir *PCR(C J: 

ffiSESI&tf PUSSKyiJicfc o Ta - H$tx*75/K 
R?y#W 6*iftofcOT, C tl e. <0E*"J (C»^l ^T^b 

ft. S9EEyiJ(C»^l\T#l!{Ufc^-U^5tf U^K* 

- T'xtt ^7 ^ - i -r */\-< u ^-f tr — > 3 > 

XttPCRICfcot, 7MU£7tvH,xiJ7 • -fe/t->7JCM2 
800«X(*JCM2801*|EWIfefe<» D N A*^«i»-r-5 <, 
T**. $5E^©DN All EF"J»^2X(4 4(c^-r7 
5 / KE?iJ*Wr*^ >A^R«r 3 - t)CD<Dffe. 
E?>J*^2X(*4<D75/KE?iJ(CfcUT. 1Xtt«a 
075yK«8#«« i . X*. »A. Xli^ftl$tl/t7 

syKE?"j*«ru. a»o. GDH}gte£wr* 

t0 0 2 2] *5&«U(DDN AtUTIi. ftttttlCli. ffi 
?'J»^ 1 Xli 3 Wffl8Eyj*#t/ D N A^lf e,tx*. 
*fc*56W© dn Ali, E?J«^ 1 XI* 3 ©£8E?'JX 
liC<0E?'J^e>lltil*tl»-5ya-7' < !:^ h "J >-^x> 
Kt&frFT/Wyy^XU. GDH;S14*Wr 
*^>/^«*3-KnDNAtftoTt. < tU. T^h 
U>^x>h«:*#iUTIi. 70%, »*U<|i80 

<fcy»*u<«9 oxm±<Dffiisitt«wr-5DN a 
®±fi</\'(zrij#<(XTZ3 t n. s**wicii. ixss 

C 0. USDS, 6 0tS<f If 6ti5. 
1 0 0 2 3 ] *5§^C0 D N AXI4IS] D N A €$t;li*it 

56lBffi1ftliUTG0HS:S^*t*. cn*S<*X(ilg»>ft 



to o 2 4] GDH^ffi^^-t+sa^tUTli. *MB 
//X^-Bfct'O^ABttaiB. 
B. lf u/*a-7-f ir* • -trUtf->xf|<D»e. 7*"</U 

sa*w^*±£icaufcfS£»±irc*n 

[0 0 2 5] -S»«i+l/tG0Hjte^*«Wr-5t§* 
SJBBB-*>PCR m IZ <fc y GDHBe^T* *DNA£ EUR U . 

tew^^^-WM-tie^* <t c «»: y ®mizmmx 

<i. WAIfiyi'J tTJS«BBTIi*^->C»Aftia(Cj; 
[0 0 2 6] «±»£«J^<DBW«|M./^*_©&A 

fX&X^fiJT**. IgifeOifcBBtLTtt. »£*J(DJg 
Ao-*. ->a-^p— — — 

<* *jx** % Sfftx**, AIM 

[0027] «»a«(iB^wi^ G0H*±ar*e 
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««icar*ieffi*atte.oTB^i«wjic^B*%7-r 
ncf<fc<. a«iii2~72^raesr*-5. BifeopHUB 

#f§*U GDH*^S-r*KBTaSSMUW*^ » 
* U< (ipH6. 0~9. 0SS<DKHT*-5. 
[0 0 2 8] iSB^^OGOH^^B-r-SBttSr^tflgB 
»£-?-<Z>**J$ttU Ifflt^CttT**^ — ASIC 
*t;ilCfi£oT. G0H*tigB>ft*lc#fi-r*«5^«5 
«. *6*MME£fCj:V. GOH#WiS»<t?*^ttB<*«t 

»«u^afcicfijffl$n*. GDH^B<*(*9icsaE-r-5i8^ 

izn. »e>tl«:igBK!i^e5a*fclia'C.^B^:i:CD^ 
«(c<fcystt*fiURL/. <fct,\-c, C05B<*€-««W?j;£ 

BICiCDT, E0TAI?(O*U-haiJ&C/3!lBS14BiJ€:JS»D 
OTGDH*:Pl;8<fcU TkiSiSt lxT7*B«3Xr-5. 
[0 0 2 9] ±E©J:p|COTflie>n^:GDH^S>S 
«r. e>J*l*Hff»ISL RB£. <*e>IC«tB7>^S 
A. «*B^hySA/S:i:<Dl£tfr«iJl, **lMig|7M4lr 
0>J*fi.* * y -;k x^y-jt,, 7-fehv^t* 

fcBSJ&atty^aayfc^cj^y^a. <&m* p 
*p^? h^7-f -«:as:ffl^t>ti-*c tic 

[0 0 3 0] *^A^PV-< h^^-f-lCfcUTj-B. 
B»U B»BBBa*S-5ci:AtT#-5. KfflKSJK 
Bfili, «mj*«i (SDS-PAGE) tfiHzm— ©A>H4Sf 

«:i*lcJ:iJt»^fl:UT3aa*l*-*c:<»:*<pI«6T**. * 

s«icuT0-y-7'3.x»/ h<07syKiefij$3tiSL. ^ 

"^^-f H4a-Kt5DNA«*IBt4C«!:A«Tt 
S?>tlfcD N A$fflC\Ts /5-y-7"3.- 

[0 0 3 1 ] *36IWOGDHXIi-e-tl€:«l#-r«JB»eB 
<*Xt*^JE«eBa±«!) (7;^WfU7 • -t/t->7 
JCM2800«X«JCM2801«|5) I J. ^a-^-fc >-y-<7)»jR 
«Btl/TfflU.5c:,fc;&fTe.5. BffitUTIi, A-tK 

56lWcOGDHS:BS<k-r*. BS<t^;S <!: UTIi, 9S«K 
BS:ffll^•57Jj^. h 'J «y^^«f 

ii. a*T»-C«« 3tSg«tt^'jv-, 9Btt 
tK'J^-s B<ka5t^'J v-fc u. *-51>I47i 
P * l Mi-C-<DRB(*lCft*$ tl4B^-> x- 
* -i <!: t> lc^5 «J ^-41 ICB^** iMiBBilcqaBH 
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[00 3 2J ^a-^(0»ffO»JSri. JUTOJ:3l= 
-iUTIi. 7iiJ->7>ftA'J9A, 7itv^ h 

[0 0 3 3] *SB»8©GDH(i. >y;Ua-^||C5SI 

«7yt-f*5/ h«5*fiSga6i:-r*C<t^T#*. #61! 

>^-<x-^-. +tU7l/-> 3 >A 

mu9t»inftumtuT. s/tiiaw/Mss 

[0 0 3 4] 

[£«6«H JUT, y*£lB£MlcJM*Wlc8t 
[0 0 3 5] 

«»1 L«»>JCJUT0ffi^#tflg*fe7LT. 3 4t. 8 

[0 0 3 6] 

sK'J*:?» 1 0 g 

1 g 

NaCI 5 g 

KH 2 P0 4 2 g 

{f)\,Z\-* 5 g 

Einol (ABLE Co. H*) 0. 1 4g 

Total. JSSTk 1 L 

pHSM 7. 2 

[003 7]*8i»7L*4t. 10m 9, 00 
0 XgTa&ttJBU tf)6 0 g©Stt£SI>S:„ 60g(D 
B(*41 0«MOU>M*U^AIHi>R (pH6. 0) JC 
7U>f7-^ (*tt*!ffcijFr *3iC B*> T 
1, 5 0 OKg/cn2©ff?Jg£J0;*.T. Btt8l£«i8L 
/t. »8Sttai»«:8, OOOXgTI 0#M. a«fctt» 

6 9, 800XgT90m IffifrfeU StUMfttUT 



[00 3 8]l77^va>l «««K-CTriton-X 

1 0 0#1 9SIC^-5«fc5(C. 1 OmMy>g*jy 2A8 

(PH6. 0) TS^iUfc. -5-UT. 4"C. - 
Kft. "S»>o< y«#U/S:. fiit-Da <4t;. 6 9, 8 0 0 
g. 9 O^H) . *I5S{fcH:7 7*va>£, 4tT. 1 
SOOOXgTI 5 SJt,fcU ±**«fc„ 
[0 0 3 9] -e-CDSTiSteH^^va^lC. |§J«<Z>0. 

2 9STriton-X1 0 0£#&1 OmM «J U A«» 
M (pH8. 0) 3«f». *<DiS>«£. 0. 

2%Triton-Xl 0 0£^tjl 0 mM U "J -5 A» 

«*(pH8. 0) TW«<b*tl/S:DE A E-TOYO 

PEARLA?A (22mm I DX20cm — ^sCB 
*) ICOttgL*:. 1 OmMU^ij^ 

A»«» (pH8. 0) fCDNaC I O~0. 15MIC 

(*5ml/m i nTfrofc. GDHIi**! 7 5 mMONaC I JISTiS 
itS£*l/i:. G0H;g1S$rt>O75f ->a o. 2 

%Triton-X1 OOSr^tfl OmM'J y £ AflHftg 
(DH8. 0 4<C) "C-SL iStfrU*:. 

[0040] $e»ica«a«B*»^ % deae-spw^^ 

A (8. 0 mm I DX7. 5cm «y- SS t a*) IC 
iSUfc. -€-<D*5A(i^46 % 0. 2 %Triton-X 1 0 0 
*£t/1 0mMy>BJj"J2A««>« (pH6. 0) 

A«*» (pH8. 0) fWNaCI©»g*<0~1 0 0m 
MIC^:*«fc5(C, ifilStfJ^vXVhTJSajUfc. -£<D 
3tta(*1ml/m i n-Cfro/S:. GOHS1$<0**7^^-> 
3>tfift2 OmM(DNaCI»gTjSaiL>t. GDHiStt^fco 
^^^-/a^HO, o. 2% Triton-X100£#t/1 
0««y>B{*y^Aa«jS (pH8. 0) T, -SE. w 
«U GDH<D;Stt3WSli. JUT©;*;* 

^M>K7iM (DC I P) &Zfi7 x.-J->iSjL hit 
;U7i-h (PMS) «:fflt\/t. S^li/Hyx^U'^ 
i-T'rtTmSOSg-CHJfcUfc. 0. 75mM P M S <t 0. 75 
««DC I P^W25mMhy^.HC IW«»pH8. 0 20 u i 

SttHUfc. 2M^a-^i M | (««»gE : 77,,*,) <o 
iSft]|C«fctJS^eaiS*-t*-. 2ttra5££tt«L,*:. ;*IC 
tK^HS*100m I *fc«7. 5M5JR1 20m I *«s*0 UT&£»4 

*>^a>ufc. e?a«jtayffl-fe;u (ioomd safcin^ffl 

l^TftajT#*^3tJtfftf- (UV160, « 

•^ssttcoaTcsjEE^jiau/s:. t^oc i pa 

7ctt)<t^<afe*, DC I P«i»iRiRftT»*600n 
m*^Miit)(Ctt*JUfc. DC I P<D^E;H»3t«» 
(22. 23««xcm-1) BJR 1 (u) (1^^ 

2«L./t. ^WX^JIffiJp-y-ji-^siig^^ 
[0 04 1 ] ±le«ttB*coi>T. »*^MttK*ia 
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©a7C*#TT(?5 SOS-*iJ7^'J;i/75H VfoMJi 
j*KMCfcOT. tt+mVi 6 0 k D a <t^-?«>*)43 k Da 

<3>TS K gel' G3000SW (£V- (<*) CI) 

»3 8 0 k Di^TpT. 

€>SSEJE&££ : 4 5 "Cfl-jfi (T r i s - H C I JgHE 
pH8. 0) . (Si. 7 5t:«ifi(Ct);Stte-f *W 

r*. 

[0 0 4 2] ±E^fiJcB*$70t:T305J-ia. SMft 

(a*7ar-/ h) ^»6tl5. Ctf>* 'J^:/? 1 K 

<2>' a5ESfe#TT(D SDS-jH'JT^'J )V7 S. H-^MB 
ftSMftlCfcOT. tt^M**) 6 0 k D a ZtHTo 
<3>'S»KJ£iSg : 7 Stttifi (Tris-HCIH 
p H 8 . 0 ) . 
10 0 4 3 J 

mmmi ] ?j^*^f U7 • jcm28oo**x 

U JCM280 1 ft 0> 6 <DGDHi§fi^<0*a 

(1 ) 7*9*JWU7 • -t/t->TJCM2800»»t5JCM28 
01^^$MDN A<0M» 
^f*Af'J7 • -b/t->7JCM2800«a^JCM2801«5j: 

tie<Da»*TL»f*flSi(k (tf"J^;/K> log. Btttt 
ffiiS 1g, NaCI 5g. KH2PO4 2g, £01/3-* 5g; 
1L pH 7.2) 34 < CT-«fcHau>5:. 

«M NaCk 20nM Tris-HCI (pH8. 0). 1iM EDTA, 0. 5X SO 
S. lOOMg/nKOyp^l'^— tt(£$tf;g>8tl;:BSU 

PP*;UA*SQATSS-C1 OttMttttU/tSL 

IxT^MBlCjfefettDNA^tfaSStbt. Ctl«^7^» 
«rffi OTT <(,><!: U. 70XX*V-./l,T3fcS>U/i:&. ig 
««©TEAy 7 r Jfefei*DNAiS>S<t U 

(0 0 4 4] (2) PCRlC«fc*GDHit£^(Di*»5 
7Jlr9#n&*J7 • •fe-'t->7KS1tt©GDH*«fi£^-«a1t 

<o»ija2 oa»^e>/s:-5mT(Dttsieyij*wr* i «<& 

D N A £»3S> «t -T * PCRfiJfc IC «k U 4*1 £?r o fc. 
[00 4 5] (7*9-K) 
5' -ATGGCCGATACCGAT ACGCA-3 ' (E5<JS^ 5 ) 



5' -TCAGACTTCCTTCTTC AGCG-3 ' <E?"J#^ 6 ) 
[0 0 4 6] PCRSJCElC^yifWStlfclfiSEyrj^^ 
lcJ:yB«fbfc<tc5, 7J\,9 7 --fe/tv-TJC 

M2800»**Ol«»SBrK-|i. E*J«^ 1 iC^Stl-SiSS 
y^**J|,r'J7 • ■fe/<->7 , JCM2801t*B 
3fctf>ite«i*a>e>. E?'J*^3lC^sn*i£8IE?iJ$W 

[0 0 4 7] EyiJS^I 3©iSSE?iJlC<fcoT3- 

Ksns47sysK?ij$ 1 E?«j#^2aac4rc^-r. 

[0 0 4 8] ^f*;i/fiJ7 • -fe/<->7KSU*. JCM28 
OOtt. JCM2801»<DG0H*<«fiR^-*a-y-7'iL-.y K(D«I§1 

[0 0 4 9] 
[«1 J 

SI «HttJfc«ttiFX (56) 





ttSEMI 




KS1 : JO12800 


93.7* 


95.4% 


KS1 : JCM2801 


93. 3* 


93.7% 


JCM2801 : JCM2800 


97.1% 


98.1% 



[0 0 5 0] CWJ8Si^&, 7;^*^fU7i««tt 
■T*GDH«!:«ffil<DBJll*^^"J-->^*Biic, 
#^1 *fcliEM#^2 IC^$n*lS«EyiJ(Dp-&. « 

fflUTSfefe«DNA€:Xf U -5C t^oIH-C* 
[00 5 1 ] ( 3 ) GOHCDSliS 

^*Wlf'J7 • -bA->7-KSm©^i-rSGDHIi. GD 

W€>*MC^:-Dfcc:i:*>e (PC T/J P 0 1 /O 9 5 5 
6). rV-7o.=.y K&Jfi8E?iJ£±3ft8lcH*S. JCM28 
00»*fcl*JCM2801«(Oa-tf-^a.zi.y KtfDWitite^ 

[0 0 5 2] 9t?'<i>*-\zft Ar*».e**JaT©J: 
5ICHSII,*:. T-!t^3.-.> hrofllJiiie^-i. JCM280 

fcr*jcM28oi »(DGDH<D«jgae^aR-r *y / 

AW*-*. JCM2800«$fcliJCM280m(Dy>' ADN A* 

(C. PCRKJfclC«fcUig»8U*:. PCRSiS(Cli;A© 1 
'J =f5i * K T-SrfflOfc. 
[00 5 3] C7*9-K) 

5' -CATGCCATGGCACACAACGACAACACT-3' (EPJS^ 7 ) 
CJ/X-X) 

5' -CCCAAGCTTCAGACTTCCTTCTTCAGCG-3' (E?iJ»^ 8 ) 
[0 0 5 4] C(DPCRlCJ:yit«S$nfcjte^-(05'*«S 
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*Ncol. 3'3R«€;HindlllT«<kl,>t'ife. ^*-pTrc9 

9A (Pharmacia**) <D2 □--V^gBtttT*-^ Ncol/Hi [0 0 5 6] 

ndlllgPffilcffAbfe. K*pTrc99A/ [56SG<oaft3l] *WWlcJ:y. ?;U0*j|,ru7 . 

T+ JCM2800*fcttpTrc98A/rtJOI28014**Ufc. ->7JCM2800»*fcttJCII2801«*»6. GDHStf-tn* a 

[0 0 5 5] ffiti^XS. KC*U. X->x'Jfc7-H -HnDNA^ttinS. PON A£3JAL/tl§& 

g/«ll£#tj'L BSE^igi6T^i;4aQ--^«fHU. * ofc. 

n€^lCiTIi$Lfc^aElcJ;yig*£i7oT. S*Sfe/5!c«5 [0 0 5 7] 

SEQUENCE LISTING 

<110> SODE. Koji 

<i 2o> mm.?)\,i -t-n* a - ntsis? 

<130> P-9793 
<140> 

<141> 2002-03-25 



<160> 8 

<170> Patent In Ver. 2. 0 

[0 0 5 8] 

<210> 1 
<211> 1620 
<212> DNA 
<213> ABC 
<220> 
<221> CDS 
<222> (1) .. (1620) 
<400> 1 

atg gcc gat acc gat acg caa aag gcc gac gtc gtc gtc gtc ggc teg 48 
Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

1 5 10 15 

ggt gtc gca ggc gcg ate gtc gca cac cag etc gcg atg gcg ggc aag 96 
Gly Val Ala Gly Ala lie Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

tec gtg ate ctg ctg gaa gcc ggc ccg cgc atg ccg cgc tgg gaa ate 144 
Ser Val lie Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu Me 

35 40 45 

gtc gag cgc ttc cgc aac cag gtc gac aag acc gat ttc atg gcg ccg 192 
Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

tat ccg teg age gca tgg gcg ccg cat ccg gaa tac ggc ccg ccg aac 240 
Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

gac tac ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate 288 
Asp Tyr Leu lie Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

cgc gcg gtg ggc ggc acg acg tgg cac tgg gcc gcg teg gcg tgg cgc 336 
Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 no 

ttc ate ccg aac gac ttc aag atg aag acc gtg tac ggt gtc ggc cgc 384 
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Phe lie Pro Asn Asp Phe Lys 
115 

ccg ate cag 
Pro He Gin 



gac tgg 
Asp Trp 
130 
gag gaa 
Glu Glu 
145 

teg ccg 
Ser Pro 

aac gag 
Asn Glu 

cac gtg 
His Val 

egg ccc 
Arg Pro 
210 
ggc gcg 
Gly Ala 
225 

ggc gcg 
Gly Ala 



gag etc ggc 
Glu Leu Gly 

cgc aag gag 
Arg Lys Glu 
165 

cag acg ate 
Gin Thr Me 

180 
gtg acc gag 
Val Thr Glu 
195 

act tgt tgc 
Thr Cys Cys 

atg tac aac 
Met Tyr Asn 



ccg gac 
Pro Asp 

gac cat 
Asp His 

gag acg 
Glu Thr 
290 
ggt gtc 
Gly Val 
305 

ccg ggc 
Pro Gly 

cgc ggc 
Arg Gly 

ttc cgc 
Phe Arg 

cgc ate 
Arg He 
370 



aag ctg ate 
Lys Leu He 
245 

aag cgc ate 
Lys Arg He 

260 
cgc gtc gaa 
Arg Val Glu 
275 

ccg aag ate 
Pro Lys He 

gcg aac age 
Ala Asn Ser 

acc ggc gtg 
Thr Gly Val 
325 

ccg cag gag 
Pro Gin Glu 

340 
gcg acc gaa 
Ala Thr Glu 
355 

aac cag gag 
Asn Gin Glu 



tac gac 
Tyr Asp 
135 
gtg tgg 
Val Trp 
150 

ccg tac 
Pro Tyr 

aag age 
Lys Ser 

ccg gtc 
Pro Val 

ggg aac 
Gly Asn 
215 
ggc ate 
Gly He 
230 

gac age 
Asp Ser 



Met Lys 
120 

gac ate 

Asp lie 

ggc ccg 
Gly Pro 

ccg atg 
Pro Met 

gcg etc 
Ala Leu 
185 
gcg cgc 
Ala Arg 
200 

aac aac 
Asn Asn 



Thr Val Tyr Gly Val Gly Arg 
125 

gag cat tac tac cag cgc gee 
Glu His Tyr Tyr Gin Arg Ala 
140 

gag gaa 
Glu Glu 



ggc ccc 
Gly Pro 
155 
ccg ccg 
Pro Pro 
170 

aac ggc 
Asn Gly 

aac age 
Asn Ser 

tgc atg 
Cys Met 



ctg ccg 
Leu Pro 



tac gac 
Tyr Asp 



gtg cac 
Val His 

gcg gtc 
Ala Val 



acc gee 
Thr Ala 

ggc aag 
Gly Lys 

ctg ctg 
Leu Leu 
295 
teg gac 
Ser Asp 
310 

teg ttc 
Ser Phe 



gcg gtc 
Ala Val 
265 
tac ttc 
Tyr Phe 
280 

atg tec 
Met Ser 

atg gtc 
Met Val 

tac gcg 
Tyr Ala 



gtc gag 
Val Glu 
235 
gtc tac 
Val Tyr 
250 

tac aag 
Tyr Lys 

gtg att 
Val He 

gcg aac 
Ala Asn 

ggc cgc 
Gly Arg 
315 
aac gag 
Asn Glu 
330 

ate ggc 
He Gly 



cgc ccg 
Arg Pro 
205 
ccg ate 
Pro lie 
220 

aag gee 
Lys Ala 



aag etc 
Lys Leu 

gat aag 
Asp Lys 

gee gcg 
Ala Ala 
285 
cgc gat 
Arg Asp 
300 

aac ctg 
Asn Leu 

aag ctg 
Lys Leu 

ttc cgc 
Phe Arg 



atg acg teg ctg 
Met Thr Ser Leu 
345 

gee gcg aag aag ate cac ctg teg 
Ala Ala Lys Lys lie His Leu Ser 
360 365 
acg cag aag ate ttc aag gee ggc 
Thr Gin Lys He Phe Lys Ala Gly 
375 380 



gac ctg tac 
Asp Leu Tyr 
160 

ttg teg ttc 
Leu Ser Phe 

175 
ccg aag ttc 
Pro Lys Phe 
190 

tac gac ggc 
Tyr Asp Gly 

tgc ccg ate 
Cys Pro lie 

gag cag gee 
Glu Gin Ala 
240 

gag acc ggg 
Glu Thr Gly 

255 
acg ggt gee 
Thr Gly Ala 
270 

aac ggt ate 
Asn Gly I le 

ttc ccg aac 
Phe Pro Asn 

atg gac cac 
Met Asp His 
320 

tgg ccg ggc 
Trp Pro Gly 

335 
gac ggc ccg 
Asp Gly Pro 
350 

aac atg teg 
Asn Met Ser 



aag ctg atg 
Lys Leu Met 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 
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aag ccc 
Lys Pro 
385 

gtg cag 
Val Gin 
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ate gtg 
lie Val 

gag ate 
Glu ile 

acg cgc 
Thr Arg 
450 
gtc gtc 
Val Val 
465 

acg ate 
Thr Ile 

cgc acg 
Arg Thr 

ccg ace 
Pro Thr 

ctg egg 
Leu Arg 
530 



gag gag etc 
Glu Glu Leu 

ttc gac tgt 
Phe Asp Cys 
405 

ccg age aag 
Pro Ser Lys 

420 
acc tat gcg 
Thr Tyr Ala 
435 

gag gtt tac 
Glu Val Tyr 

ttc aac gac 
Phe Asn Asp 

atg ggc gcg 
Met Gly Ala 
485 

ttc gac cat 
Phe Asp His 

500 
gtc ggt acg 
Val Gly Thr 
515 

atg teg gac 
Met Ser Asp 



gac gcg 
Asp Ala 
390 

ttc cac 
Phe His 

acg gee 
Thr Ala 

ate gac 
ile Asp 

gcg acg 
Ala Thr 
455 
gag ttc 
Glu Phe 
470 

gat gca 
Asp Ala 

ccg aac 
Pro Asn 

gtg aac 
Val Asn 

acg ctg 
Thr Leu 
535 



cag ate 
Gin Ile 

gaa ate 
Glu Ile 

acc gac 
Thr Asp 
425 
gat tac 
Asp Tyr 
440 

gcg gcg 
Ala Ala 

gcg ccg 
Ala Pro 

cgc gac 
Arg Asp 

ctg ttc 
Leu Phe 
505 
gtg acg 
Val Thr 
520 

aag aag 
Lys Lys 



cgc gat 
Arg Asp 
395 
ctg ccg 
Leu Pro 
410 

gcg ate 
Ala Ile 

gtg aag 
Val Lys 

aag gtg 
Lys Val 

aac aac 
Asn Asn 
475 
teg gtc 
Ser Val 
490 

ate teg 
Ile Ser 

ctg acg 
Leu Thr 

gaa gtc 
Glu Val 



cgt tec 
Arg Ser 

cag ccc 
Gin Pro 

ggc ate 
Gly lie 

cgc ggc 
Arg Gly 
445 
ctg ggc 
Leu Gly 
460 

cac ate 
His lie 

gtc gac 
Val Asp 

age age 
Ser Ser 

ate gcg 
Ile Ala 
525 

tga 
540 



gcg cgc tac 
Ala Arg Tyr 
400 

gag aac cgc 
Glu Asn Arg 

415 
ccg cgc ccg 
Pro Arg Pro 
430 

gee gtg cac 
Ala Val His 

ggt acc gaa 
Gly Thr Glu 

acg ggc gcg 
Thr Gly Ala 
480 

aag gac tgc 
Lys Asp Cys 

495 
teg acg atg 
Ser Thr Met 
510 

gcg etc gcg 
Ala Leu Ala 



<210> 2 
<211> 539 
<212> PRT 
<213> ABC 
<400> 2 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

1 5 10 15 

Gly Val Ala Gly Ala Ile Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ser Val lie Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu lie 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu Ile Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1620 
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100 105 110 

Phe lie Pro Asn Asp Phe Lys Met Lys Thr Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp lie Glu His Tyr Tyr Gin Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Glu Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr lie Lys Ser Ala Leu Asn Gly Tyr Asp Pro Lys Phe 

180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro lie Cys Pro lie 

210 215 220 

Gly Ala Met Tyr Asn Gly Me Val His Val Glu Lys Ala Glu Gin Ala 
225 230 235 240 

Gly Ala Lys Leu lie Asp Ser Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg lie Thr Ala Ala Val Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Asp His Arg Val Glu Gly Lys Tyr Phe Val lie Ala Ala Asn Gly lie 

275 280 285 

Glu Thr Pro Lys Me Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Asn Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu Me Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys Me His Leu Ser Asn Met Ser 

355 360 365 

Arg Me Asn Gin Glu Thr Gin Lys Me Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Glu Glu Leu Asp Ala Gin Me Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu Me Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

Me Val Pro Ser Lys Thr Ala Thr Asp Ala Me Gly Me Pro Arg Pro 

420 425 430 

Glu Me Thr Tyr Ala Me Asp Asp Tyr Val Lys Arg Gly Ala Val His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Glu 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His Me Thr Gly Ala 
465 470 475 480 

Thr Me Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe Me Ser Ser Ser Ser Thr Met 
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[0 0 6 0] 



500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr lie Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 

<210> 3 
<211> 1620 
<212> DNA 
<213> ABC 
<220> 
<221> CDS 
<222> (1).. (1620) 
<400> 3 

atg gcc gat acc gat acg caa aag gcc gac gtc gtc gtc gtc gga teg 48 
Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

ggt gtc gca ggc gcg ate gtt gca cac cag etc gcg atg gcg ggc aag 96 
Gly Val Ala Gly Ala lie Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

tec gtg ate ctg ctg gaa gcc ggc ccg cgc atg ccg cgc tgg gaa ate 144 
Ser Val lie Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu lie 

35 40 45 

gtc gag cgc ttc cgc aac cag gtc gac aag acc gat ttc atg gcg ccg 192 
Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

tac ccg teg age gcg tgg gcg ccg cat ccg gaa tac ggc ccg ccg aac 240 
Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

gac tac ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate 288 
Asp Tyr Leu lie Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr lie 

85 90 95 

cgc gcg gtg ggc ggc acg acg tgg cac tgg gcc gca teg gca tgg cgc 336 
Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

ttc ate ccg aac gac ttc aag atg aag acg gtg tac ggc gtc ggc cgc 384 
Phe lie Pro Asn Asp Phe Lys Met Lys Thr Val Tyr Gly Val Gly Arg 

115 120 125 

gac tgg ccg ate cag tac gac gac ate gag cat tac tac egg cgc gcc 432 
Asp Trp Pro Me Gin Tyr Asp Asp lie Glu His Tyr Tyr Arg Arg Ala 

130 135 140 

gaa gag gaa etc ggc gtg tgg ggc ccg ggc ccc gag gaa gac ctg tac 480 
Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

teg ccg cgc aag gag ccg tac ccg atg ccg ccg ctg ccg ttg teg ttc 528 
Ser Pro Arg Lys Glu Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

aac gag cag acg ate aag age gcg etc aac ggc tat gac ccg aag ttc 576 
Asn Glu Gin Thr lie Lys Ser Ala Leu Asn Gly Tyr Asp Pro Lys Phe 
180 185 190 
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cac gtg gtg acc gag cct gtg gcg cgc aac age cgc ccg tac gac ggc 624 
His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

egg ccg act tgt tgc ggg aac aac aac tgc atg ccg ate tgc ccg ate 672 
Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro lie Cys Pro Me 

210 215 220 

ggc gcg atg tac aac ggc ate gtg cac gtc gag aag gec gac aag gec 720 
Gly Ala Met Tyr Asn Gly lie Val His Val Glu Lys Ala Asp Lys Ala 
225 230 235 240 

ggc gcg aag ctg ate gac age gcg gtc gtc tac aag etc gag acg ggg 768 
Gly Ala Lys Leu lie Asp Ser Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

ccg gac aag cgc ate acc gee gcg gtc tac aag gac aag acg ggc gec 816 
Pro Asp Lys Arg lie Thr Ala Ala Val Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

gac cac cgc gtc gaa ggc aag tac ttc gtg ate gec gcg aac ggc ate 864 
Asp His Arg Val Glu Gly Lys Tyr Phe Val lie Ala Ala Asn Gly He 

275 280 285 

gag acg ccg aag ate ctg ctg atg tec gcg aac cgc gat ttc ccg aac 912 
Glu Thr Pro Lys Me Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

ggt gtc gcg aac age teg gac atg gtc ggc cgc aac ctg atg gat cac 960 
Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

ccg ggc acc ggc gtg teg ttc tac gcg aac gag aag ctg tgg ccg ggc 1008 
Pro Gly Thr Gly Val Ser Phe Tyr Ala Asn Glu Lys Leu Trp Pro Gly 

325 330 335 

cgc ggc ccg cag gag atg acg teg ctg ate ggt ttc cgc gac ggc ccg 1056 
Arg Gly Pro Gin Glu Met Thr Ser Leu Me Gly Phe Arg Asp Gly Pro 

340 345 350 

ttc cgc gcg aac gaa gee gcg aag aag ate cac ctg teg aac atg teg 1104 
Phe Arg Ala Asn Glu Ala Ala Lys Lys Me His Leu Ser Asn Met Ser 

355 360 365 

cgc ate aac cag gaa acg cag aag ate ttc agg ggg egg cag ctg atg 1152 
Arg He Asn Gin Glu Thr Gin Lys Me Phe Arg Gly Arg Gin Leu Met 

370 375 380 

aag ccc gag gag etc gac gca cag ate cgc gac cgt tec gcg cgc ttc 1200 
Lys Pro Glu Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Phe 
385 390 395 400 

gtg cag ttc gac tgc ttc cac gaa ate ctg ccg caa ccc gag aac cgc 1248 
Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

ate gtg ccg age aag acg gee acc gac gcg gtc ggc ate ccg cgc ccc 1296 
He Val Pro Ser Lys Thr Ala Thr Asp Ala Val Gly lie Pro Arg Pro 

420 425 430 

gag ate acg tat gcg ate gac gac tac gtg aag cgc ggc gee gtg cac 1344 
Glu He Thr Tyr Ala lie Asp Asp Tyr Val Lys Arg Gly Ala Val His 

435 440 445 

acg cgc gag gtc tac gcg acg gee gcg aag gtg ctg ggc ggc acc gaa 1392 
Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Glu 
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450 455 460 

gtc gtc ttc aac gac gag ttc gcg ccg aac aac cac ate acg ggc gcg 1440 
Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His lie Thr Gly Ala 
465 470 475 480 

acg ate atg ggc gcg gat gca cgc gac teg gtc gtc gac aag gac tgc 1488 
Thr lie Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

cgc acg ttc gac cat ccg aac ctg ttc ate teg age age teg acg atg 1536 
Arg Thr Phe Asp His Pro Asn Leu Phe lie Ser Ser Ser Ser Thr Met 

500 505 510 

ccg acc gtc ggt acg gtg aac gtg acg ctg acg ate gcg gcg ctg gcg 1584 
Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr lie Ala Ala Leu Ala 

515 520 525 

ctg egg atg teg gac acg ctg aag aag gaa gtc tga 1620 
Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 

530 535 540 

<210> 4 
<211> 539 
<212> PRT 
<213> ABC 
<400> 4 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

15 10 15 

Gly Val Ala Gly Ala Me Val Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ser Val lie Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu lie 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Val Asp Lys Thr Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Ala Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu lie Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr lie 

85 90 95 

Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

Phe Me Pro Asn Asp Phe Lys Met Lys Thr Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro Me Gin Tyr Asp Asp Me Glu His Tyr Tyr Arg Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Glu Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

165 170 175 

Asn Glu Gin Thr lie Lys Ser Ala Leu Asn Gly Tyr Asp Pro Lys Phe 

180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro Me Cys Pro Me 
210 215 220 
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Gly Ala Met Tyr Asn Gly lie Val His Val Glu Lys Ala Asp Lys Ala 
225 230 235 240 

Gly Ala Lys Leu Me Asp Ser Ala Val Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg lie Thr Ala Ala Val Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Asp His Arg Val Glu Gly Lys Tyr Phe Val lie Ala Ala Asn Gly lie 

275 280 285 

Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 

290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Asn Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu lie Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Asn Glu Ala Ala Lys Lys lie His Leu Ser Asn Met Ser 

355 360 365 

Arg lie Asn Gin Glu Thr Gin Lys lie Phe Arg Gly Arg Gin Leu Met 

370 375 380 

Lys Pro Glu Glu Leu Asp Ala Gin lie Arg Asp Arg Ser Ala Arg Phe 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu lie Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

lie Val Pro Ser Lys Thr Ala Thr Asp Ala Val Gly lie Pro Arg Pro 

420 425 430 

Glu lie Thr Tyr Ala lie Asp Asp Tyr Val Lys Arg Gly Ala Val His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Glu 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His lie Thr Gly Ala 
465 470 475 480 

Thr lie Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe lie Ser Ser Ser Ser Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr Me Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

atggccgata ccgatacgca 20 



(16) 



*5SJ2 003-274964 



[0 0 6 4] 



[0 0 6 5] 



<210> 6 
<211> 20 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

tcagacttcc ttcttcagcg 20 

<210> 7 
<21 1 > 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

catgccatgg cacacaacga caacact 27 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

cccaagcttc agacttcctt cttcagcg 28 



(51) Int. CI. 7 

C 1 2 N 9/04 
C 1 2Q 1/68 



F*-AMMW 4B024 AA11 AA19 BA08 CA01 CA02 
GA11 HA12 
4B050 CC01 CC03 DD02 EE10 LL03 
LL10 

4B063 QA18 QQ05 QQ24 QQ42 QR32 
QR55 QS34 QX01 

4B065 AA01Y AB01 AC14 BA02 
CA28 CA46 CA60 



F I 

C 1 2 N 15/00 
5/00 
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